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Annex 1. Disruptions of the AU led negotiation process

Date Responsible Excuse
state
1. | 13 June 2020 | Sudan In the midst of the negotiations The Minister of Water and

Irrigation of Sudan disrupted the process citing the need for him
to report to the Prime Minister of Sudan.

The negotiation stalled until 27 June 2020 — after the first
Extraordinary Meeting of the Bureau of the Assembly of Heads
of State and Government held on 26 June 2020.

2. | 27 July 2020 | Sudan Sudan requested to suspend the negotiations for one week
claiming that they need to have internal consultations.
The negotiation stalled until 04 August 2020

3. |04 August | Sudan Sudan later supported by Egypt requested to postpone the
2020 negotiation indefinitely.
The negotiation stalled until 26 August 2020

4. | 14 September | Sudan In the midst of an encouraging work to consolidate a single text
2020 Sudan requested for suspension of the exercise.
Understanding was reached for Sudan to call for the meeting on
14 September 2020. Sudan failed to call the meeting for
unexplained reasons.

The negotiation stalled until 03 November 2020

5. | 3 November | Sudan Following the joint meeting of the Ministers of Foreign and
2020 Water Affairs Ministers of the three countries on 27 October
2020, agreement was reached to continue the negotiation for
one week and finalize the procedural issues. Sudan insisted to
change the modality. Ethiopia offered a ToR, Egypt rejected the
change in the modality and the meeting was suspended.

The negotiation stalled until 21 November 2020

6. | 21 November | Sudan Per the consensus reached between the Ministers of Foreign and
2020 Water Affairs Ministers on 19 November 2020, Ethiopia called

for the trilateral meeting. However, Sudan failed to appear
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while Egypt, the observers and the AU team were present. The
negotiation was interrupted till 3 January 2020.
The negotiation stalled until 04 January 2021

7. |4 January | Sudan Ministers of Foreign and Water Affairs agreed on 03 January
2021 2021 to conduct a meeting to take stoke of the progress in the
negotiation. The delegation of Sudan didn’t show up in the
meeting on the ground that it needed to held a bilateral meeting

with observers and the AU experts.

The negotiation stalled until 10 January 2021

8. | 10  January | Sudan The Foreign and Water Affairs Ministers meeting accepted
2021 Sudan’s request to meet with the AU assigned experts. On 10
January, Sudan refused to accept its own proposal and failed to
participate in the process.

The negotiation stalled until 04 April 2021

9. | 04 April 2021 | Egypt and | Egypt and Sudan demanded application of a format that
Sudan contravenes the DOP, that gives the observers a role in
replacement of the three countries and compromises the AU led
track by making the AU an onlooker to the actions taken by the
observers.  The two countries rejected DRCs proposal to

resume the negotiation on 20 — 21 April.
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Annex 2. International Panel of Experts (IPoE): report summary

N

0

Issue

Sections/Page

number

1.

The Government of Ethiopia invited in good faith the two downstream
countries, Egypt and Sudan to form an International Panel of Experts to
review the design documents of the GERD, provide transparent information
sharing and to solicit understanding of the benefits and costs accrued to the
three countries and impacts if any of the GERD on the two downstream
countries so as to build trust and confidence among all parties

Page
1,Foreword

The IPoE had also established a geotechnical expert group to do a verification
study regarding geotechnical issues on the basis of geotechnical documents

provided by the GoE and project site visit

Page
Foreword

1,

The Government of Ethiopia (GoE) is convinced that the GERDP has huge
benefit to all the three riparian countries, namely Egypt, Ethiopia and Sudan

Page 2,

Section 1.1

The GoE invited in good faith the two downstream countries to form

aninternational Panel of Experts

Page
Section 1.1

2,

The Government of Ethiopia provided the necessary GERDP related hard and
soft copy documents for review by the IPoOE starting at the launch meeting up
to the 6th meeting of the IPoE

Page 4

A dedicated web-page was established to facilitate documents sharing

among IPOE members.

Page 4

Four field visits to the GERD project site were also organized by the
Government of Ethiopia including a field visit for the special subcommittee

on geotechnical review and verification mission

Page 4

The IPoE appreciates the initiative taken by the Government of Ethiopia to
invite the two downstream riparian countries, Sudan and Egypt, to undertake

joint consultations on the GERDP

Page 6

153 documents have been submitted to the IPoE during May 2012 to May
2013, of which 103 are drawings, 7 are maps, and 43 are reports. The IPoE

reviewed only the relevant documents.

Page 15
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10.

Dam Engineering and Safety

11.

It is noted that the present Design Criteria refer to a number of international
Standards, Codes and Guidelines including ICOLD and USACE which is

appreciated.

Section
5.2.2.2.
21

Page

12.

The construction of the GERDP is already ongoing and most of the
corresponding geotechnical field and laboratory investigations are completed,
it is highly recommended that the "Design Criteria-Basic Design, December
2010" report is refined and detailed as well as updated to reflect the actual

project- and site-specific conditions known today.

Section
5.2.2.3.
21

Page

13.

The methodology to derive the flood frequency relationship on the basis of

the regional frequency analysis is endorsed in general.

Section
5.2.4.2.
22

page

14.

Based on the results of the complementary reservoir routing calculations
carried out recently by the Ethiopian IPOE members and in view of the
philosophy of deriving extreme flood events it is recommended that the
originally derived PMF peak flow of 38,750 m3/s with Cluster 3 flood

hydrograph shape remains valid and is used for design purposes.

Section
5.2.4.3.
23

page

15.

It is noted that the reviewed design report is a well prepared design document

in view of the Level 1 Design stage.

Section
5.2.5.1.
24

page

16.

It is understood that the design discharge of the spillway shall be
determined by an integrated and combined approach under consideration of
different flood events, the "n-1" and/or "n-2" rules, the hydraulic losses
along the approach channel and the necessary freeboard requirements.

Section
5.2.5.2.
24

page

17.

It is recommended not to reduce the original peak flow of the PMF (2010)
which was estimated at 38,750 ma3/s. After the 5th IPOE Meeting
complementary reservoir routing calculations were carried out by the
Ethiopian IPOE members which showed that a solution can be developed to
discharge the PMF with the original peak flow of 38,750 m3/s

Section
5.2.5.2.
24/25

page
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18.

The purpose of this design report is to present the results of all the tests
carried out for the Level 2 RCC mix design at the site laboratory of the
GERDP and the Levelon laboratory in Canada. In total 165 mixes were
prepared and tested using different materials to study the key properties of
the RCC. The EPC Contractor was supported by the international consultant
E. Schrader.

Section
5.2.6.1. page
25

19.

Six different types of cement, three different cementious materials and nine
different additives retarder were tested. In addition to these mixes, 50 tests
were carried out during the execution of the shear pads and full scale trial

embankment.

Section
5.2.6.1. page
25

20.

The main RCC laboratory, installed on the right side of the GERDP dam
site, is well and fully equipped to prepare and cure the test cylinders, carry
out compressive, split and tensile tests, stress-strain tests, permeability
tests, etc.

Section
5.2.6.2. page
25

21.

e Aggregates: Both quarries result in similar very good aggregates and
thus, very similar RCC properties. Weathered material presently being
evaluated can be used at about 15% to 35% of the total aggregates,
which may positively result in a lower modulus of elasticity and more
strain capacity of the final mix.

e Cement: Both Cementir and Messebo cement result in essentially the
same fresh mix and hardened material properties.

e Compressive Strength: With a cement content of 75, 100 and 125 kg/m3
an average compressive strengths of 12, 16 and 19 MPa is reached after
90 days, respectively. These figures show that the compressive strength
of the RCC will be higher than the assumed design data, thus will not be
the decisive parameter.

e Strain Capacity and Thermal Properties: The corresponding tests are
underway or were completed at the Levelton laboratory. The available

results are within normal ranges.

Section
5.2.6.2. page
27
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e Shear Strength: In general friction angle is excellent, reaching 50 <and
more. The average cohesion is good (>1MPa) even if the next layer is
placed within 4 to 5 hours
e Based on the available results the expected values for the critical
parameters such as the compressive and tensile strengths of the RCC and
the tensile strength, cohesion and friction angle of the lift joints are
endorsed for further design purposes, provided the lift joints are
executed in a professional manner.
29 The results of the ongoing tests should continue to be incorporated in the
present assessment. The same professional care, responsibility and detail is | Section
expected from the EPC Contractor as done in the past. 5.2.6.3. page
27
23 The sliding stability of the rock foundation in view of the sub-horizontal
discontinuity set KO has been studied and presented in the separate design | Section
report 220-STA-R-SP-002-A, Main Dam Stability-Wedge Analysis, 5.2.7.1. page
7
February 2013. 2
24 | The global stability analysis is based on design parameters (friction angle _
and cohesion) as suggested by the USACE EM 1110-2-2006 for Section
preliminary design purposes, which are assessed as conservative shear 5.2.7.2. page
parameters. 27
o5 | According to the sliding analysis all factors of safety against sliding along .
the horizontal lift joints and at the dam-rock contact are above the required | S€ction
factors of safety. The sliding stability can be improved by extending the 5.2.7.2. page
length of the bedded lift joints, if needed 28
26.| It is noted that the present updated stability analysis (version “C”) and its _
results is endorsed as a Level 1 Design document, provided few topics Section
addressed in the updated Review Note are clarified with the EPC 5.2.7.2. page
Contractor/Designer 28
o7 | The geotechnical investigations carried out by the EPC Contractor reflect
the scale of the GERDP, although additional and complementary Section
geotechnical field and laboratory tests and surveys will have to be carried | 5.2.8.2. page
out. The geotechnical investigations and their results are professionally 29
documented.

26/37
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Water Resources and Hydrology
28, Runoff records at the GERDP site are considered as reliable and | Section
representative 5.3.2.1. page
32
29, Substantial work was done with respect to the flood assessments Section
5.3.2.1. page
32
30. The assumed sediment yield and trap efficiency are viewed as realistic for the | Section
estimation of sediment accumulation in the reservoir. 5.3.2.1. page
32
31 The Hydrological and Reservoir Simulation Study of August 2011
' Section
d/analyzed the potential benefits and i ts of the GERDP
assessed/analyzed the potential benefits and impacts of the 5.3.3.1. page
quantitatively in Egypt and qualitatively in Sudan. 32
32 The report assessed downstream impacts on HAD during GERDP first
impounding, considering three different scenarios: a normal case which
corresponds to a sequence of average hydrological years at HAD, a Section
sequence of dry years and a sequence of wet years. Analyses were also 5.3.3.1. page
performed with respect to the normal operation of GERDP after first filling. 32
33, Preliminary findings of the report are that the water supply in Egypt will not | Section
be affected during first filling of the GERD, given wet or average years, 5.3.3.1. page
32
34 As stated in the report the GERD project will increase the overall regulation
capacity of the Eastern Nile Basin by about 60,000 Mm3 which will add
resilience to impacts of climate extremes including droughts and floods. It
. . . . ) Section
will also add substantially to the generation of hydropower in the region. 5.3.3.1. page
Sediment loads downstream of the GERDP will be substantially reduced, | 32
flows downstream of the GERDP will in general be stabilized and floods
largely be attenuated;
35, The GERDP is economically attractive. Section
5.3.4.1. page
38
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36. The dam size is consistent with the inflow at the GERDP site, Section
5.3.4.1. page
38
Environment and Socio-economics
37 Two key reports dealing with environmental and social impacts of the
GERD were submitted to the IPOE:
e EEPCO, GERD Project Environmental and Social Impact Assessment,
Section
Vol. 1;November 2011
5.4.1. page
e EEPCO, GERD Project Initial Transboundary Environmental Impact 39
Assessment, October 2012
38 In terms of structure and content, the ESIA satisfies the recommendations of
most international funding agencies, as its sections include Project
Description, Institutional Framework, Baseline Situation, Impact | Section
Evaluation, Project Alternatives, Public Consultation, Environmental | ©-4.2.1 page
I . . 39
Management and Monitoring Plan. Detailed technical reports from the
various specialists are presented in a set of 16 annexes.
39 Based on information obtained from detailed socio-economic surveys, the
ESIA report provides a good description of the socio-economic conditions
currently prevailing within the proposed reservoir area (i.e. direct impact
zone). The report also discusses the socio-economic impacts of GERD Section
within the direct impact zone with respect to adverse impacts on the local 5.4.2.1 page
. - . . 39/40
population, household/livelihood assets, public infrastructure, and social /
services. A range of mitigation and livelihood enhancement measures are
also outlined.
40 The ESIA report also summarises the findings of the economic cost/benefit
' Section
analysis which indicated that the GERD is an economically attractive
5.4.2.1 page
project. 40

28/37
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41.

The report noted that the dam height was determined on technical criteria,
such as energy production, reservoir filling, dam site morphology and

upstream dam site location

Section
5.4.2.1 page
40

42.

As reflected by its title, the Initial Trans-boundary Environmental Impact
Assessment (ITEIA) is a preliminary desk study based on secondary
information. The study identifies the main beneficial and adverse impacts of
GERD in Sudan and Egypt,

Section
5.4.3.1 page
40

43.

The Baseline Situation section delivers an environmental and social
overview of the Nile basin and of the Blue Nile sub-basin. The overview is

rather comprehensive but remains very general.

Section
5.4.3.1 page
40

44,

The water balance presented takes consideration of evaporation losses from

the GERD reservoir and of changes in evaporation losses at HAD,

Section
5.4.3.1
page40

45.

The downstream impact of seasonal flow regulation is assessed in terms of
beneficial impacts related to flood reduction in wet season and improved

water supply in dry season,

Section
5.4.3.1Page
41

46.

Impact of sediment load reduction through trapping by the GERD reservoir
is also analyzed in terms of beneficial impacts for Roseires and for intake

structures further downstream.

Section
5.4.3.1Page
41

47.

A number of potential positive benefits for Egypt are noted in the ITEIA
including an increase in irrigated area, a decrease in sedimentation at Lake

Nasser, and a reduction in flooding.

Section
5.4.3.1Page
41

48.

The ITEIA report states that the GERD only reduces the mean annual flow
at Ethiopia-Sudan border by about 3% through evaporation which is not
significant. Yet the GERD storage system water saving benefit against
flooding, seepage and spillage in the downstream are not quantified. That
GERD Project will increase the overall regulation capacity of the Eastern
Nile Basin from 134,210 Mm3 to 194,210 Mm3 . Such additional storage
will add resilience to impacts of climate extremes including drought and
flood. The most significant positive impact of GERDP for the three

Section
5.4.3.1Page
41
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countries (Ethiopia, Sudan and Egypt) is the generation of clean energy of
about 15,692 GWh/yr.

A sensitivity analysis has been carried out in order to select the optimum

BELLIER who also have extensive experience in similar projects in the

region and Ethiopia.

® dam height. Selection of dam height is based on the following criteria:
e Optimization of firm and average energy productivity
e Construction and impounding programme Section
e Morphological aspects of the dam site 6.1.1. page
e Location of the upstream Mendaia dam site 4
Sensitivity analyses have defined the optimum dam height to be 145 m
corresponding to Full Storage Level of 640 m asl.
50, Dam design studies have been undertaken to develop the layout of the Section
least-cost dam that will meet internationally recognised safety standards. 6.1.1. page
51 The Bottom Outlet operation will be limited to the following phases: =
e during impounding phases, above elev. 570 m a.s.l, after closure (concrete
plugging) of all four culverts to control reservoir raising rate and assure
minimum downstream discharge, in addition to early generation
discharges. Section
e during outage periods of the plant, if any, to guarantee the minimum | ©-1.1.  page
downstream discharge 6
e during Plant life time, to lowering and control the reservoir water level in
the dry season, mainly below the minim operating level, for extraordinary
inspection and maintenance activities on the upstream face of the dam.
5. The GERDP is planned, designed and executed under Engineering,
Procurement, Construction (EPC) arrangement. The EPC contractor is Salini
Construttori S.p.A along with his designer Studio Pietrangeli who jointly
have designed and constructed over 200 large dams around the globe. The | Section 6.5.
owner’s representatives are TRACTEBEL Engineering S.Aand COYNE ET | Pasg¢ 48

30/37

21-08656




S/2021/600

Annex 3. Letter on Establishment of the NISRG

The Federal Democratic Republic of Ethiopia
Ministry of Water, Irrigation & Electricity

NATPRE bufolAR AA°NENLE LTNAN

P9 0SS hARTEN TLLNEC *TC

H.E Dr. Mohamed Abd Elaty
Minister of Water Resources and Irrigation

Arab Republic of Egypt

H.E Amb Mutaz Musa Abedalla
Minister of Water Resources, Irrigation and Electricity
Republic of Sudan

Dear Excellency Brothers,

Thank you, your excellency Dr. Mohamed, for your letter of February 3, 2018 and appreciate
your prompt and speedy response to the call of our leaders to address all issues related to
GERD within one month. '

Your Excellencies, our leaders stressed the need to come up with innovative solution to the
GERD issues with a focus on the filling and operation of the GERD. They also underlined the
necessity of acting as one country in our dealings with issues of GERD. I suggest we establish a
technical modeling team composed of five experts from each of Egypt, Ethiopia and Sudan
under the umbrella of TNC. The team prepares recommendation to the trilateral ministerial
meeting through exchange and review existing national studies and prepare a GERD filling plan
that ensures benefits to our three countries and cause no significant harm, in accordance with
the Declaration of Principles.

Your Excellencies, since we are expected to report back to our leaders in one month time, |
suggest we establish the joint modeling team, hold this suggested meeting in Khartoum as of
next week and prepare report to the trilateral ministerial meeting at the end of the work of
the team. The reason for suggesting Khartoum is based on hosting commitment of the Sudan at

our Cairo meeting.

NAh 011-6-61-11-11 A 400 011-6-61-08-85 7.4, 5744
Tel. 011-6-63-72-22 Telefax 011-6-61-07-10 P.O.Box 5673
011-6-62-73-69
ASD AN - KPR
ADDIS ABABA - ETHIOPIA

Ret. No. 2UULE o)l [243

05 FEB 2018
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Annex 4. Floods in Khartoum

32/37

Record floods cause deaths and widespread damage in Sudan

By Syndicated Content ,Aug 27, 2020 | 2:23 PM ; By Khalid Abdelaziz

KHARTOUM (Reuters) — Flood waters in Sudan have reached the highest levels on record,
killing dozens of people, destroying thousands of homes and encroaching on some
neighborhoods of the capital Khartoum.

The flooding comes despite Ethiopia starting to fill the reservoir behind a giant new dam
upstream on the Blue Nile in July. The Grand Ethiopian Renaissance Dam (GERD) is expected
to help Sudan control future floods.

Flooding regularly hits Sudan in summer, but this year’s unprecedented water levels have left
larger tracts of farmland submerged and residents around Khartoum are looking anxiously
outside their homes for fear of the rising waters.

Flood waters have spilled over into major roads in Khartoum for the first time in living memory.
“The waters of the Nile flooded our house at midnight yesterday,” said Ahmed Bastawy, a
resident of Khartoum’s twin city of Omdurman, who stayed up all night trying to protect his
house only to see some of its mud brick walls collapse.

“We have never seen flooding like this. Authorities provided us with soil and sacks, but we
failed to block the waters and the houses were destroyed.”

The average level of the Blue Nile has reached 17.43 metres, the highest since the country started
measuring in 1912, Irrigation Minister Yasser Abbas said on Thursday.

Blue Nile waters would continue to rise in the coming days, said Abdelrahman Sughairun, head
of the ministry’s flood committee.

As of Tuesday the floods had left 86 people dead, destroyed more than 18,000 homes and
damaged a further 32,000, according to the interior ministry.

The reservoir behind the GERD is expected to be gradually filled over the next few years as the
dam begins to operate, though Ethiopia is yet to agree on its operating terms with downstream
countries Sudan and Egypt.

“After the filling of the Renaissance Dam it’s expected that floods won’t happen,” Abbas said.
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Annex 5. The Declaration of Principles

Agreement on Declaration of Principles between
The Arab Republic of Egypt,

The Federal Democratic Republic of Ethiopia
And
The Republic of the Sudan
On The Grand Ethiopian Renaissance Dam Project (GERDP)

Preamble

Mindful of the rising demand of the Arab Republic of Egypt, the Federal
Democratic Republic of Ethiopia and the Republic of Sudan on their transboundary
water resources, and cognizant of the significance of the River Nile as the source
of livelihood and the significant resource to the development of the people of
Egypt, Ethiopia and Sudan, the three countries have committed to the following

principles on the GERD:

I. Principle of Cooperation

° To cooperate based on common understanding, mutual benefit, good faith,

win-win, and principles of international law.

° To cooperate in understanding upstream and downstream water needs in its

various aspects.

= =

pal
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I1. Principle of Development, Regional Integration
and Sustainability

The purpose of GERD is for power generation, to contribute to economic
development, promotion of transboundary cooperation and regional

integration through generation of sustainable and reliable clean energy

supply.

III. Principle Not to Cause Significant Harm

e The three countries shall take all appropriate measures to prevent the
causing of significant harm in utilizing the Blue/Main Nile.

e Where significant harm nevertheless is caused to one of the countries, the
state whose use causes such harm shall, in the absence of agreement to
such use, take all appropriate measures in consultations with the affected
state to eliminate or mitigate such harm and, where appropriate, to discuss

the question of compensation.

IV. Principle of Equitable and Reasonable Utilization

e The three countries shall utilize their shared water resources in their
respective territories in an equitable and reasonable manner.

e In ensuring their equitable and reasonable utilization, the three countries
will take into account all the relevant guiding factors listed below, but not
limited to the following outlined:

a. Geographic, hydrographic, hydrological, climatic, ecological and other

factors of a natural character;
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b. The social and economic needs of the Basin States concerned;

¢. The population dependent on the water resources in each Basin State;

d. The effects of the use or uses of the water resources in one
Basin State on other Basin States;

e. Existing and potential uses of the water resources;

f. Conservation, protection, development and economy of use of the water
resources and the costs of measures taken to that effect;

g. The availability of alternatives, of comparable value, to a particular
planned or existing use;

h. The contribution of each Basin State to the waters of the Nile River
system;

i. The extent and proportion of the drainage area in the territory of each

Basin State.

V. Principle to Cooperate on the First Filling and Operation of the

Dam

® To implement the recommendations of the International Panel of Experts
(IPOE), respect the final outcomes of the Tripartite National Committee
(TNC) Final Report on the joint studies recommended in the IPOE Final
Report throughout the different phases of the project.

e The three countries, in the spirit of cooperation, will utilize the final
outcomes of the joint studies, to be conducted as per the recommendations
of the IPoE Report and agreed upon by the TNC, to:-

a) Agree on guidelines and rules on the first filling of GERD which shall
cover all different scenarios, in parallel with the construction of

GERD.
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b) Agree on guidelines and rules for the annual operation of GERD,
which the owner of the dam may adjust from time to time.

c¢) Inform the downstream countries of any unforeseen or urgent
circumstances requiring adjustments in the operation of GERD.

To sustain cooperation and coordination on the annual operation of GERD

with downstream reservoirs, the three countries, through the line

ministries responsible for water, shall set up an appropriate coordination

mechanism among them.

The time line for conducting the above mentioned process shall be 15

months from the inception of the two studies recommended by the [PoE.

V1. Principle of Confidence Building

Priority will be given to downstream countries to purchase power

generated from GERD.

VII. Principle of Exchange of Information and Data

Egypt, Ethiopia, and Sudan shall provide data and information needed for

the conduct of the TNC joint studies in good faith and in a timely manner.

VIII. Principle of Dam Safety

The three countries appreciate the efforts undertaken thus far by Ethiopia in
implementing the IPoE recommendations pertinent to the GERD safety.
Ethiopia shall in good faith continue the full implementation of the Dam

safety recommendations as per the IPoE report.
4
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IX. Principle of Sovereignty and Territorial Integrity

The three countries shall cooperate on the basis of sovereign equality,

territorial integrity, mutual benefit and good faith in order to attain optimal

utilization and adequate protection of the River.

X. Principle of Peaceful Settlement of Disputes

® The Three countries will settle disputes, arising out of the interpretation or

implementation of this agreement, amicably through consultation or

negotiation in accordance with the principle of good faith. If the Parties

are unable to resolve the dispute through consultation or negotiation, they

may jointly request for conciliation, mediation or refer the matter for the

consideration of the Heads of State/Head of Government.

This agreement on Declaration of Principles is signed in Khartoum, Sudan,

on Monday the 23" of March 2015, by the Arab Republic of Egypt, The

Federal Democratic Republic of Ethiopia, and the Republic of Sudan.

For the

Arab Republic of Egypt:

caol¢\ ¢¥

Abdel Fattah El Sisi

President of the Republic.

For the For the
Federal Democratic Republic Republic of the Sudan:
of Ethiopia: o

Hailemariam Desalegn Omer Hassan A. Elbashir
Prime Minister of the Republic. President of the Republic.
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